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Tho MAILING DATEof this communication appears on the cover sheet with th^ con^sponuviKu uuuiu^o 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. ,™.i„fii.d 

E«.I»lons of^m. m., b. .vilabl, under p^visions of 37 CFR 1.136(.). In no .v.n, howov.,, r,.y . ..ply b. bmdy filed 

efler SIX (6) MONTHS from the meiling li^" ^ "™7:=°*°" „„,„„,tt^ ^. ,^6,10™ minimum of thirty (30) deys will be considered timely. 

: :^s'p:;i?dWrs^Setro:;t:rs?^^^^^^^ 

earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I) H Responsive to communication(s) filed on Uarch 14, 2003. . 
2a)D This actionis FINAL. 2b)l2 This actionis non-final. 

3) 0 Since this application is in condition for allowance except for fon.al n^atters Prosecu^on as to the merits .s 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11 . 453 O.G. 21 J. 
Disposition of Claims 

4) IE Claim(s) 44.45 and 60-83 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration^ 

5) n Claim(s) is/are allowed. 

Q)M ^ln'-f<-) f^n f^9,fi4 af^^m.70^72.74-77J9-81 and 8 3 is/are rejected. 

7) 12 rinimfc) d.^Ri^f^f^^ fiQ.73.78 and 82 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)D accepted or b)\J objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

II) 0 The proposed drawing correction filed on is: a)^ approved b)^ disapproved by the Examiner. 

If approved, con-ected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)nAll b)n Some* 0)0 None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. • 

3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (POT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application), 
a) □ The translation of the foreign language provisional application has been received 

15) 12 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 

1) S Notice of References Cited (PTO-892) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 

Part of Paper No. 1 1 



4) □ Interview Summary (PTOSIS) Paper No(s). 

5) □ Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: 
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DETAILED ACTION 

This office action is in response to the amendment filed on March 14, 2003. Claims 44- 
45 and 60-83 are pending. 

Claim Objections 

Claim 45 is objected to as it depends from the cancelled claim 34. Claim 45 should 
depend from 44. Claim 45 will be examined on the assumption that this correction will be made 
in applicant's next response. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section ^22{b) by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
■ granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the trea y defined in sect^n 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 44, 60, 62-64, 66-67, 72, 74-75, 77, 79, and 83 are rejected under 35 
U.S.C. §§ 102(a), 102(e) as being anticipated by U.S. Pat. No. 5,924,012 ("Vaarstra"). 

Claims 44. Vaarstra teaches a contact structure (Fig. 1) including a titanium silicide 
layer (34) deposited at the bottom of a contact hole and a conformal titanium aluminum nitride 
layer (36) (col. 7. 11. 43-67). 

Claim 60. 62-64, 66-67, 72. 74-75. 77. and 79. Vaarstra teaches a silicon substrate (16); 
a transistor (20, 22, 24, 26) coupled to the substrate (16) having an active region (20, 22); and 
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an insulating layer (silicon dioxide 28) over the active region (20, 22); and a titanium alloy layer 
of titanium aluminum nitride (36) over a titanium silicide layer (34). 

Claim 83. This claim is a product-by-process claim and is only limited only to the 
product produced by the claimed method steps and not the performance of the steps 
themselves. "[E]ven though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself." In re Thorpe , 227 USPQ 
964, 966 (Fed. Cir. 1985). The titanium aluminum nitride layer is produced according to the 
process disclosed by Vaarstra by combining both titanium and aluminum precursors without the 
use of a sequential deposition process employing reducing agents and seed layers as applicant 
has done. The specification contains no data comparing films deposited by both methods to 
prove that they produce materially different products. Accordingly, claim 83 is anticipated by 
Vaarstra, which appears to produce a product that is the same as that covered by the product- 
by-process claim 83. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or f sc^JJ'^^/f^^^iJ^';*^ 
section 102 of this title, if the differences between the subject matter sought to be patented and the pnor art 
are such that the subject matter as a whole would have been obvious at the time the invention was rriade to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the Invention was made. 

Claims 68, 70-71. 76, and 80-81 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Vaarstra in view of U.S. Pat. No. 5,644,166 ("Honeycutt"). 

Vaarstra is discussed above in relation to claims 44, 60, 62-64, 66-67, 72, 74-75. 77, 79, 
and 83, but differs from claims 68, 70-71 , 76, and 80-81 by not teaching BPSG as an insulating 
material 26. 
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Honeycutt teaches using BPSG 16 as an interlevel dielectric layer in a high aspect ratio 
contact for ttie silicon dioxide insulating material (col. 2, II. 23-37). 

Vaarstra and Honeycutt are witiiin applicant's field of endeavor-contacts structures for 
integrated circuits. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to utilize BPSG as the insulating layer (28) in the device taught by Vaarstra. One of ordinary 
skill in the art would have been motivated to use BPSG as it was known to be used for identica 
purposes by closely related contact structures as established by Honeycutt. 



Claims 45, 61 . 65, 69, 73, 78, & 82 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. Claims 45, 61 , 65, 69. 73. 78, & 82 are allowed 
for the reasons set forth in the office action mailed July 18, 2002. 



Applicant's arguments with respect to claims 44, 60, 62-64. 66-68. 70-72, 74- 
and 83 have been considered but are moot in view of the new ground(s) of rejection. 



Any inquiry conceming communications from the examiner should be directed to Jeff 
Vockrodt at (703) 306-9144 who can be reached on weekdays from 9:30 am to 5:00 pm EST. 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor. Ami 
Zarabian, can be reached at (703) 308-4905. 

The fax numbers for this Group are (703) 305-3432, (703) 308-7722, (703) 305-3431 . 
and (703) 308-7724. Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist at (703) 308-0956. 
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